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INTRODUCTION
This research is concerned with differential equations of the form ѧ ѧ Ž5. Ž 4.
x q a t f x, x x q b t f x, x q c t f x Ž . Ž . Ž . Ž . Ž . Ž .¨1 2 3 qd t f x q e t f x Ž . Ž . Ž . Ž . was discussed. We present here sufficient conditions, which ensure that all solutions of Ž . 1.1 are uniformly bounded and tend to zero as t ª ϱ.
STATEMENT OF THE RESULT
The following result is established.
THEOREM. Further to the basic assumptions on a, . . . , e, f , . . . , f , and p, 1 5 Ž suppose the following ⑀ , ⑀ , . . . , ⑀ ᎏsome sufficiently small positi¨e con- 1 5 . stants :
Ž .
ii ␣ , . . . , ␣ are some constants satisfying
for all y and all t g ᑬ q ;
␣ ␣ y ␣ ␣ ␣ ␣ y ␣ ␥d t ⑀ Ž . Ž. for all y and all t g ᑬ q , where
and c The proof of the theorem depends on some fundamental properties of a
Ž . Proof. We observe that 2V in 3.2 can be rearranged as
H H Ž . Ž . Ž . by using 3.3 , i and vi . Since by vi and i Ž . Ž . Ž . Ž . Ž . which we now assume. From i , iv , and v we find
On gathering all of these estimates into 3.5 we deduce
Ž . by ii and vi . It is clear that there exist sufficiently small positive constants D , . . . , D such that 1 5 2V < < Ž . By using the inequality yz F y q z , we obtain
Ž . which we also assume. Then Consequently there exists a positive constant D such that V F yD y q z q w q u Ž .
Ž . Ž . Ž . ␣ E ␣ ␣ y ␣ Ž . Ž . Therefore, the first four terms involving u , w , z , and y in 3.10 are majorizable by
Ž . Ž . Let R t, x, y, z, w, u denote the sum of the remaining terms in 3.10 . By Ž . Ž . Ž . using hypotheses i , iii ᎐ vii , and the inequalities
Ž .
it follows that
Ѩ t Ž . for some D ) 0. Thus, after substituting in 3.10 , one obtains
3.11
provided that
Ž . case y, z, w s 0 is trivially dealt with. From 3.2 we find 
Ž . Note that
Ž . Now 3.9 is verified and the lemma is proved.
COMPLETION OF THE PROOF OF THE THEOREM
Ž . Define the function V t, x, y, z, w, u as follows
Then one can verify that there exist two functions and satisfying for all x g ᑬ and t g ᑬ ; where is a continuous increasing positive 1 Ž . definite function, r ª ϱ as r ª ϱ and is a continuous increasing 1 2 function. any solution x, y, z, w, u Ž . 
Ž .
According to condition viii of the theorem and the boundedness of e, we Ž . have e t ª e as t ª ϱ, where 1 F e F e F E. If we set 
